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OBJECTIVES: The recursive partition and amalgamation
(RECPAM) technique combines statistical discrete event model-
ing with decision tree analysis. This method has applications to
outcomes research since it integrates advantages of logistic
regression, survival analysis, and decision tree-building. Predic-
tion of outcomes can be challenging when assessing complex
interrelationships between multiple factors on several group
levels (e.g., patients and institutions); beneﬁts of such an inte-
grated approach are explored. METHODS: A database of
111,907 ICU patients was randomly partitioned: one sample for
model creation, the other for validation. Two generalized linear
models predicting the primary outcome [e.g., length of stay
(LOS)] used patient- and institution-level variables as predictors,
respectively. Type-3 sum of squares determined the 10 most 
signiﬁcant variables from each. These 20 variables were then 
predictors in an overall model. To determine pathways recur-
sively, the variable most associated with the outcome (F-
statistic) was used as a splitting point to segregate the sample
into groups at the next tree level. Once a variable was used, it
was removed from future iterations along the speciﬁed path.
Nodal outcomes (e.g., survival) were compared within tree 
levels (chi-square) and those without signiﬁcant differences were
amalgamated. Successive splitting and amalgamating were per-
formed until the sample in each node was reduced to 250, the
sample represented was 10,000 combined, or >90% of predic-
tors were represented. RESULTS: The RECPAM-based method-
ology applied to an ICU database showed that surgery and
procedures (any vs. none), and the Simpliﬁed Acute Physiology
Score (SAPS II) were the most highly associated with survival and
LOS. CONCLUSIONS: RECPAM can be used to examine
complex interactions, identifying key predictors and streamlin-
ing data. This technique allowed for development of a model to
determine how combinations of multiple group-level variables
affect patient outcomes.
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IMPACT OF THE PROPENSITY SCORE ESTIMATION METHOD
WHEN MATCHING PATIENTS TO REDUCE RECRUITMENT
BIAS IN OBSERVATIONAL STUDIES
Riou França L, Payet S, Le Lay K, Launois R
REES France, Paris, France
OBJECTIVES: To reduce recruitment bias in an observational
study by the propensity score (PS) matching method.
METHODS: PREMISS is a prospective, multicentric pre-post
study aiming at the evaluation of drotrecogin alfa (DA) in the
treatment of severe sepsis with multiple organ failure. In obser-
vational studies, there is a need to control for recruitment bias.
We decided to improve patient comparability by performing a
PS optimal matching. PS was estimated using logistic regression
after performing multiple imputations to handle missing patient
characteristics. Each control was matched to a DA patient so that
the sum of the PS distances was minimal. Three PS models were
estimated and their performance compared: the ﬁrst included all
patient characteristics, the second only those being unbalanced,
the third completed the second with interaction terms.
RESULTS: A total of 1096 patients were retained in the whole
sample, with strong evidence of recruitment bias. Forty-six initial
characteristics were measured. A total of 22.8% of the patients
had at least one missing characteristic. Once matched, respec-
tively 76.6%, 79.4%, and 68.2% of patients were retained in
the sample for PS models n° 1, 2, and 3. The ﬁrst PS model per-
formed better in reducing recruitment bias, only two indicators
are slightly unbalanced (versus 4 and 5 indicators in the second
and third models). In the resulting matched sample, adjusting for
organ dysfunction (i.e. the LODS quartiles), survival estimates
were similar, at the cost of multiple adjustments, to those
obtained in the whole sample. CONCLUSION: Despite the
growing popularity of the PS approach, the best method to esti-
mate it remains unclear. In this particular study, simply includ-
ing all patient characteristics, with no interaction terms, yielded
the best results. More complicated processes, implying variable
selection and interaction terms, were counterproductive.
MC3
METAMODELLING FOR THE CALCULATION OF THE
EXPECTED VALUE OF PERFECT INFORMATION ON
INDIVIDUAL MODEL PARAMETERS
Oostenbrink JB, Rutten-van Molken MP
Erasmus MC, Rotterdam,The Netherlands
Decisions about reimbursement of new medical technologies are
taken under uncertainty. Making the wrong decision comes with
a cost. The purpose of an expected value of information (EVPI)
analysis is to quantify the costs of taking the wrong decision. An
EVPI analysis may also provide information on the parameters
for which additional research is most useful to reduce uncer-
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tainty (i.e. expected value of perfect partial information; EVPPI).
To perform an EVPPI, two-stage sampling from the original
model is required. In practice, it is often not possible to perform
an EVPPI because of computer time constraints. OBJECTIVES:
The aim of this study is to investigate the usefulness and feasi-
bility of constructing a metamodel to estimate the EVPPI for
individual model parameters. METHODS: The metamodel was
based on a cost-effectiveness Markov model with 5000 iterations
for the treatment of patients with chronic obstructive pulmonary
disease. The metamodel constituted a linear regression, using the
net monetary beneﬁt of the 5000 simulations as the dependent
variable and the input values of the model parameters (e.g. prob-
abilities for exacerbations, hospital admissions, etc.) as indepen-
dent variables. This regression model was used to calculate the
EVPPI for each individual input parameter of the original cost-
effectiveness model. RESULTS: The EVPI was €3053. The analy-
sis showed that the regression-based metamodel provided a good
ﬁt of the original model. The adjusted R2 of the regression model
was 98%. The results obtained with the metamodel closely
resembled the results of a two-stage sampling EVPPI based on
the original model. CONCLUSIONS: In this study, regression-
based metamodel provided reliable estimates of the EVPPI. We
conclude that for cost-effectiveness models that meet the linear-
ity criterion, regression based metamodelling promises to be a
very efﬁcient and timesaving approach for the calculation of the
VOI for individual model parameters.
MC4
UNCONDITIONAL POWER FOR SECONDARY OBJECTIVES IN
A CLINICAL TRIAL
Wang J, Irish WD
RTI Health Solutions, Research Triangle Park, NC, USA
OBJECTIVES: Sample size estimation in controlled clinical trials
is determined to insure that the primary objective can be
achieved with certain probability (i.e., power) based on the avail-
able information and study assumptions. Power to achieve sec-
ondary objectives is usually based on the sample size calculated
for the primary objective. If the secondary objectives are evalu-
ated on a sub-sample of the study population, then the sample
size becomes a random variable and power is calculated condi-
tioned on the average of sample sizes (i.e., conditional power).
This may prove problematic when the sample size for the sec-
ondary objectives is different from its mean. We present a
method to calculate unconditional power (i.e., power taking into
consideration sample size variability) in the situation where sec-
ondary objectives are evaluated on a sub-sample of the study
population. METHODS: The joint distribution of the test sta-
tistics and the sample size for the secondary objectives was con-
sidered. Based on the joint distribution, unconditional power of
the statistical tests for the secondary objectives was deﬁned. The
relationship between unconditional power and traditional power
condition on the expectation of the sample size was then
explored. RESULTS: By analytical reasoning, we found that con-
ditional power is higher than unconditional power when z-test
is used to test the equivalence of two population means with
known standard deviation at signiﬁcant level 0.05. Results can
be generalized to other types of statistical tests where the type I
error rate is 0.05. CONCLUSIONS: Under the design speciﬁca-
tions studied, conditional power was consistently greater than
the true power. This may give the researcher an overly optimistic
conﬁdence in achieving study results. We will present further
results under different design speciﬁcations and will highlight sit-
uations where conditional power can be used with application
to pharmacoeconomic outcomes.
Cost Evaluation Studies in Cardiovascular Diseases
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ATRIAL BASED PACING DECREASES ATRIAL FIBRILLATION
RELATED HOSPITALIZATIONS AND COSTS IN BRADY-TACHY
SYNDROME
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Atrial Fibrillation (AF) presents gross economic problem for
health care payers. Atrial based pacing is an accepted method 
of treatment of bradycardia-tachycardia syndrome (BRTS).
OBJECTIVES: to compare resource utilization and costs of care
in BRTS before and after atrial based pacemaker implanta-
tion. METHODS: Observational, retrospective, unicenter study
included 145pts (84F; 61M; mean age 68,5) with BRTS, parox-
ysmal AF and atrial based pacing system (AAI 64,8%; DDD
35,2%) implanted during one year. The data on utilized
resources were collected in time window: from 1 year before
implantation to 3 years after implantation. The costs were cal-
culated from the public health care payer perspective. RESULTS:
During the 3 years after implantation 20 patients died (13.8%)
and the cost analysis was performed among survivors. At least
one AF episode was reported in 103pts (82.4%) and 19 (15.2%)
had chronic AF at the end of study period. There were 338 AF
related hospitalizations before implantation (mean 2.7 per year,
per patient) compared to 423 (during 3 years; mean 1.13 per
year, per patient; Wilcoxon test p < 0.001). The distribution of
costs before implantation was: hospitalizations 82.0%, drugs
10.7%, consultations 4.1%, AF complications (mainly stroke)
3.2% and after implantation: hospitalizations 38.3%, followed
by drugs 24.4%, pacing complications costs 21.1%, consulta-
tions 6.1%, pacemaker follow-up 4.2% and AF complications
5.9%. The mean annual cost of care of AF decreased after
implantation from 3138 PLN (~1569 Euro PPP) to 1923 PLN
(~961 Euro PPP) (p < 0.001) and the savings were mainly asso-
ciated with lower hospitalization rate which was not only eco-
nomic but also clinical proﬁt. CONCLUSIONS: Atrial based
pacing decreases number of hospitalizations and overall costs of
therapy in bradycardia-tachycardia syndrome. Hospitalizations
due to AF represent the major cost driver in group of patients
with brady-tachy syndrome.
CV2
COSTS OF CARDIOVASCULAR DISEASE: A CASE-CONTROL
STUDY
De Portu S1, Monzini M2, Mazzarotto E3, Galletti M3, Mantovani LG2
1University of Naples, Naples, Na, Italy; 2Center of
Pharmacoeconomics, Milan, Italy; 3University of Milan, Milan, Italy
OBJECTIVES: The term cerebrovascular disease designates any
abnormality of the brain resulting from a pathologic process of
the blood vessels. Medical and neurological complications after
stroke or transient ischemic attack have a high economic impact.
The objectives of the study were to assess the social costs of sub-
jects with cerebrovascular disease, almost one transient ischemic
attack or stroke (case) and to compare the costs of these subjects
with the costs attributable to subjects without cerebrovascular
disease (control). METHODS: Data were collected from a pop-
ulation based naturalistic prospective survey (a representative
sample of the Italian general population aged from 40 to 79
years). Subjects with cerebrovascular disease going to general
practitioners (GP) were enrolled. We matched each of them by
age and sex with controls. We conducted a Cost of Illness (COI)
